Eight years of IMP 8, four years of ISEE 2, and one year of IMP 7 magnetometer data have been combined to produce an "image" of the average magnetic field for a YZ cross section (aberrated GSM) of the magnetotail at a downtail distance of 25 R E. The shape of the neutral sheet and magnetopause boundaries can be observed directly from the images, A fitting function that qualitatively matches the observed boundary shape can then be chosen. This approach improves on previous fits to possibly unsuitable functional forms specified independently of the data. In addition, as a refinement of previous studies, we have corrected for varying solar wind dynamic pressure and the effects of tail flaring. We find the magnetopause is displaced above the XY plane with increasing dipole tilt. The neutral sheet is found to curve slightly more than the model of Fairfield (1980) 
INTRODUCTION
Most of the early studies of the neutral sheet [Murayama, 1966; Bowling, 1974; Bowling and Russell, 1976; Russell and Brody 1967] were exploratory in nature and made use of relatively small data sets. The circular arc model of the neutral sheet proposed by Russell and Brody was refined to an arc of an ellipse centered on the earth sun line by Fairfield and Ness [1970] . In general, these studies used the location of the change in sign of the X component of the field to identify the position of the neutral sheet.
Later, Fairfield [1980] used a larger data set consisting of several years of Imp 6, 7, and 8 data. Fairfield assumed a parametric equation to represent the neutral sheet shape and selected model parameters to minimize the number of data with the wrong B x polarity. Such a technique has the advantage of utilizing more information than studies which simply fit locations of changes in sign of the X component of the field. For example, one can imagine in a poorly sampled region an individual neutral sheet crossing, identified by the switch in polarity with no weighting by the time the spacecraft was in the spatial region of the type peformed by Dandouras [1988] , occurring at a place where on average the field polarity was consistent with being above the neutral sheet. Whereas fits to neutral sheet crossings would be shifted by such an observation, the technique of Fairfield would be unaffected as most of the sampled points would still have the correct polarity. The technique of Dandouras would also not be affected since such points would receive very little weighting in the fit. the two lobes have equal areas and thus equal magnetic flux assuming that the magnitude of the field is, on average, identical in the two lobes (an assumption supported by the present work). However, as noted by Gosling et al. [1986] , while Fairfield introduced this idea of a displaced ellipse, the neutral sheet model determined by Fairfield does not maintain equal lobe areas during times of extreme dipole tilt angle assuming a cylindrical magnetopause centered on the earth-sun line. One drawback of the Fairfield technique is that the functional form of the neutral sheet is specified before the optimization of the fit is done. In addition, if data used in the study of Fairfield are sampled uniformly in time, then the resultant fit will be optimized for a dipole tilt of approximately 12 ø, the dipole tilt at which the Earth spends the majority of its time during a given year. Fairfield also did not correct for the expansion of the tail with decrease of solar wind pressure nor did he account for changes in the apparent location of the neutral sheet due to tail flaring.
More recently, Dandouras [1988] studied the neutral sheet position using ISEE 1 data. He fit a boundary formed by the intersection of three ellipses to locations where the B x component changed sign and he weighted the data by the time the spacecraft was in a spatial bin. During times of large dipole tilt angle this model differs significantly from the model of Fairfield especially on the flanks. However, the Dandouras model is based on data taken closer to the Earth than that of Fairfield which may account for some of this difference. As in the Fairfield work, no correction was made for either the expansion of the tail cross section with decrease in solar wind pressure or the effects of tail flaring.
Previous observational studies of the shape of the magnetopause boundary have concentrated on the dayside or have assumed axial symmetry and determined the radial variation of the magnetopause with downtail distance. Recently Ohtani and Kokubun [1990] have suggested that the magnetopause is flattened in the north south direction. Ohtani and Kokubun, however, ignored dipole tilt effects. Simulations by Walker et al. [1989] suggest that the cross-sectional boundary of the magnetopause distorts from a circular, axially symmetric shape during times of large dipole tilt, becoming slightly egg shaped while still maintaining equal areas in the lobes. In the Walker et al. simulation the east west extent is greater in the northern lobe than in the southern lobe during positive dipole tilts giving rise to the egg shape. This suggests the assumption of full north-south symmetry of the boundary shape may be invalid for large dipole tilt angles.
DATA
In this paper we form images of the average magnetic structure in a 60x60 R E plane perpendicular to the aberrated earth-sun line. Figure 1 shows a schematic summary of the data processing. The processing obtains median values of the vectoi' magnetic field in 0.6 R E square bins for a YZAGSM (aberrated GSM) cross section of the magnetotail. The data in this study are 60-s resolution magnetometer data from the IMP 8 spacecraft during the time span 1978-1986 and the ISEE 2 spacecraft for the years 1978, 1979, 1984, and 1986 . In addition, one year (1973) of IMP 7 magnetometer data was used. IMP 8 and IMP 7 had nearly circular orbits between 30 and 40 R E in radius while ISEE 2 had an elliptical orbit with an apogee of---23 R E. All field values and coordinates were rotated to aberrated GSM coordinates by using an aberration angle of 4 ø. The aberrated GSM (AGSM) coordinate system is defined with X along the aberrated solar wind flow direction; the XZ plane contains the dipole axis, and Y completes the righthanded coordinate system. One can expect the solar wind dynamic pressure to control the scale size of the magnetotail and, correspondingly, the location of the magnetopause boundary in the tail. We used the OMNI solar wind data set (obtained from the National Space Science Data Center) consisting of hourly averages of solar wind parameters to apply a simple one sixth power scaling to the spatial coordinates based on the ratio of the solar wind dynamic pressure to a reference solar wind dynamic pressure of 3.8x10 -9 Pa. On the dayside, the magnetopause appears to be less affected by solar wind dynamic pressure during times of southward interplanetary magnetic field (IMF) than during periods of northward IMF [Sibeck et Fairfield. Figure 4 shows this model and the data for each of the 5 ø dipole tilt bins.
The parameters given in Tables 1 and 2 It appears that three independent determinations of the form magnetopause adopted to provide a tractable analytic solution of the tail neutral sheet [Voigt, 1984; Dandouras, 1988 ; and is not observed. It is understandable, then, that an empirical Tsyganenko, 1989] 
